Dynorphin-induced depression of the dorsal root potential in rat spinal cord: a possible mechanism for potentiation of the C-fiber reflex.
Dynorphin A (1-13) acetate salt was applied to the exposed spinal cord of rats during electrophysiological recording of the dorsal root potential (DRP) and the DR III arising from dorsal root stimulation. Simultaneously, ventral root potentials indicative of monosynaptic and polysynaptic myelinated pathways were recorded. Amplitudes of the DRP and DR III were decreased for 30 to 60 min in a dose-dependent manner after dynorphin administration with ED50 values of 21 and 28 nmol, respectively. Amplitude of ventral root potentials was also decreased with a maximal effect at 5 min postdrug treatment. In contrast, we (Caudle and Isaac, J. Pharmacol. Exp. Ther. 246: 508-513, 1988b) showed that the polysynaptic unmyelinated pathway (C-fibers) was greatly enhanced by dynorphin treatment and that this pathway was the locus of excitotoxicity (Caudle and Isaac, Brain Res. 443: 329-332, 1988a). Because the DRP reflects gamma-aminobutyric acid-mediated presynaptic inhibition of primary afferent terminals, these data indicate that dynorphin suppresses gamma-aminobutyric acid-mediated inhibition thereby disinhibiting primary afferent transmission. This presynaptic disinhibition may be the mechanism for the selective potentiation of the C-fiber pathway which may account for the selective neuron toxicity, i.e., loss of the C-fiber pathway and sparing of the monosynaptic and polysynaptic myelinated pathways after dynorphin administration.